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Abstract 



PROBLEM TO BE SOLVED: To obtain an ultrafine polypropylene fiber for nonwoven fabric, produced by 
melt-spinning method and having a fineness of <0.5 de. 

SOLUTION: This ultrafine polypropylene fiber is produced by adding 0.001-5 pts.wt. of a nucleation agent to 
form a &beta -crystal, to 100 pts.wt. of a homopolypropylene or an ethylene-propylene copolymer containing . 
<=4 wt.% of ethylene unit and having a melt flow rate of 20-1 ,500 g/1 0 min, melt-spinhing the obtained 
polypropyliene resin composition under slow-cooling and highly drawing the produced undrawn yarn. A 
nonwoven fabric produced by using the ultrafine polypropylene fiber has improved liquid-retention as a battery 
separator and improved dust-collecting and filtering performance as a filter. 
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(57) [Abstract] 

[Problemj Qflferofultrafine polypropylene fiber for nonwove 
n fibric under fineness O.S dmer due to melt ^innii^ metbod. 

[Means of Solution] Hbmopolypropjdene or etl^ene content 
where melt flowrate is 20 to 1500 g'lO ninpolyprop>4ene 
resin conposition whichthe 0.00 1 to 5 parts by wei^ adds 
nucleating agent wiiich forms crystal vis-arvisetl^ene - 
prq))4aie cqjolymer 100 parts by wd^ oflhe 4 wt% or less 
after melt spinning, altitude drawing unstretched fiber wliidiis 
acquired, imder gradual cooling, it is a ultrafine polypropydene 
fiber which becomes, as for thenonwovenfibric wiuch uses this 
ultrafine polyprop>4aiB fiber, with battery sq)arator 
application liquid retention capacity inproves, withthe filter 
application dust collection and filtration o^tyinqprbye. 

[aainn(s)] 

[Qaiml] Ifomopolypropylene or ethylene content where md 
t flowrate is 20 to 1500 g^lO nin polypropylene rean 



ISTA'sPaterra(tn^, Version 1.5(Theremaybeerrorsintheabovetranslatioa ISTAcannot 

be held liable for aiiy detriment fi-omitsiBe. WWW: http://www.intlscience.CQm Tel:800-43O-5727) 



JP 99140719A Machine Translation 



lMSPlc5iL-Cj8Bli$«^liSc$ti:'5jiKS')&o; 00 1- 



[f£W(3DP«l]«:t»P^] 

[0001] 
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OMiposition vvhichthe 0.00 1 to 5 parts by wd^ adds 
nucleating agent \vWch forms crystal visra-visefl^ene - 
propylene copolyraer 100partsbyweiglitoflhe4wt%orless 
after n£lt spinning drawing unstietcted fiber \\iiichisaoquir^ 
inder gradual ooolii^ idtrafine polyprop^ene fiber v/tidtk 
becomes. 

[aaim2] Drawing unstretched fiber >\tere crystal content i 
s 15 % or ultrafine polyprop>4ene fiber which itstates in 
Qaiml which becomes. 

[QaimS] Ultrafine polyprop>4enefiba' which is stated in Qai 
m 1 or aaim2 vhere fineness is under theO.S denier. 

[aaim4] Nonwoven fabric ^^hich consists of ultrafine polypr 
op)4ene fiber v^di is stated in Oaim 1 to 3. 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention reg3rds,hi^ 
drawing ultrafine polyprop>4er£ fiber espedallybatteiy 
sq>arator, regards the mask and ultrafine polypropylene fiber 
for various filta: or other nonwoven fabric. 



[0002] 

til". 7tC';:^Ptfu>«ttO!)ffiaiHbfiltLi^<D3&<3Stt-(? 



[0002] 

[Prior Art] Gei^erallyj necessary function which is sought as non 
woven fabric for the filter is that dustcoUectingprcperty is 
hi^ necessary function vhidi issou^ as nanwoven fiibric for. 
battery separator is that liquid retention c^)acity is hi^ In 
order to raise these functions, it isnecessary to make fiber 
diameterv^hich forms nonwoven fabric thin and to desigqate 
nonwoven fabric construction as dense. But, when 
polyprop)4ene resin is designated as starting material, with 
convi^onal melt firming method fionthe limit of drawratio, 
only fiber of fineness of 0.7 denier extent it isacquired, as for 
makii^ ultrafine of polyprop>dene fiber feet that it is diflficultis 
present state. In addition, ifit is a nelt blowing method not to 
be a melt ginning method, rwnwoven fehric of theextremely 
thin fiber of polyprop>4ene is production possible, but with this 
technique, the manufecturirig cost is hi^ it has possessed 
problem that at same time thestreqgh of this said nonroven 
febricislow. 



[0003] 



[0003] 



[Problems to be Solved by the Invention] Objective of this inve 
ntion is to offer ultrafine polyprop>4ene fiber for nonwoven 
fabric under thefineness 0.5 denier fromabove-moitioned 
viewpoint, with nclt spinnir^ method . 
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[Means to Solve the Problems] As for tbese inventors^ in order 
that above-nentionsd problemis achieved^ for result of doiiig 
dili^nt research , feet that poIyprop>iene fiber of thefineness 
undo: 0.5 denier is acquired conposition >^hich adds crystal 
nucleating agent tothe polypropjdene vMch had specific 
fluidity after melt spinning bydrawing under gradual cooling 
>vas discovered, this invention was conpleted namely, this 
iiwaitimhoiix)polyprop>dene or ethjdene content ^^te^ melt 
flowrateis20to 1500 g^lOninthepolyprpp>dene resin 
conposition which 0.00 1 to 5 parts by wei^ adds nucleating 
agent wliich forms crystal vis-a-visthe eth>4ene - propj^ene 
copolymer 100 parts by wei^ of 4 wt% or less after melt 
^iimiiig, dra\vingunstretchedfiberv\hich is acquired inider 
g^mhjal coolii^ isultrafine polypropylene fiber ^^ch becomes. 



[0005] 

iicLT. MFRil^3) ;&<20'-1 500g/10i^. 
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[0005] 

[Enix)diment of Invention] 1 . polypropylene 

As for polyprop>4ene in this invention, melt flow rate (Below , 
MFR you call) homDpolyprop>dene or etl^dene content ofthe 
20 to 1500 g/10 nin and preferably 30 to 500 ^10 min is 
eth54ene-prop>denecqx)lyma:of4wt%orless. WhenMFR 
of polyprop>dene is under 20 g^lO nin, drawratio does notrise 
and in stretching process after melt spinning ultrafine 
polypropylene fiber is not acquired In addition, when MFR 
exceeds 1500 g/10 nan, fluidity being toohi^ thing itself 
which does melt firming it becomes diflBcult. In case of 
ethylene -prq))dene copolymer, ethylene content is 4 wt% or 
less and preferably 2.5 wt%OT less. When eth^ene contoit 
exceeds 4 wt%, fi:om&ct that crystallization temperature of 
theetl^ene - propylene copolymer becomes low, melt adhesion 
of polyprop>4ene fiber h^pens and it becomesdifScult to do 
melt q)inning. Furthermore, as for molecular wei^ 
distribution (Mw/Mn) due to CPC nethod of polypropylene, it 
isdesirabletobea2to6. Ifit is inside this range, faiiidranoe 
comes to melt spinning aid drawing3nd is not. When 
molecular wei^ distribution exceeds 6, there is a possibility 
stretdiingpropertybeinginpaired with influence of hi^ 
molecular wdg^ component, is not desirable. 

[0006] 1 crystal nucleatii^agpit 

Regarding to this invention, as nucleating agent which forms 
crystal which ituses, is acquired by melt spinning ifit is a 
crystal nucleating agent which promotes the crystal 
conversion of crystal system of polypropylene unstretdied 
fiber winch, it is good any kindof ones^ but especially, you can 
list - quinacridone , two components fomingqucleating 
agpnt oranidetypeconpoundetc. 
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R2-NHCO-Rl-CONH^R3 (1) 

tit*. RittftjRai-'2 4<Dte»gL<li^iaS]08i 

et««4-2 8(otaffltL<(i^ 

ffijfP(7)BiJ8«li?*>U7K>KaS3lliBt«a6-2 8(D3f 
SlSe^AiUHCvKaSSS-ra R2, R3|±|?|-XI**4: 



[0009] 

. (a) 

CiC*. R4ttK*ai-'1 2<DiI«ltL<l*5Jteffltt<Z) 
7;u+Ju3SX(iat«a 2 - 1 2 (DEfitt ti L < tt»tttt 
a)7;i/>r-;uii. Kisae-i o<Qi/^7P7;i'*^i/«x 

[0010] 
[ft2]- 

-Q-R« (b) 

ca«, RStt-.jftaaicteitSR^tHg-e&So ] 



[0007] Two conponents fonring nucleating agpnt, being a 

crystal nucleating agent wWch is formed by nixing the 
conqponent AandconponentB^itisstatedin Japan 
Uiexanined Patent Piilication Showa 61 - 28 110 5 disclosure, 
nanxly, conponent A is organic dibasic acid , for exanple 
pinKlicacid, azelaic acid , o-phthalic acid and taq)hthalic 
acid and isophthalicacidetc, conponent B oxide of Group 11 
metal , for exanple nHgnesium, calcium, strontiumand 
bariun^ is hydroxide or add salt, acid salt of conponent B is 
inorg9nic acid or org3nic acid, for exanple carbon dioxide and 
stearic acid or other salt. Inaddition, conponent B nay be 
one of additive wiiich ah:eadyexists inprcpylene conpositioa 

[0008] As anide type conpound, it is a anide type conpound 
vrfrich is stated in Japan U^xanined Patent Piihcation Hei 8 - 
144122 disclosure. You can list anide type conpound of one 
ldndor2kindsornx)rewliicharedi^layedwifli namsly, 
General Fomula (1) or (2). 

R2-NHCO-R1-OONH-R3 (1) 

(In Fomula, Rl aliphatic caiboj^ic acid residue of carbonnu 
Ttixr 1 to 24 saturated or unsaturated, di^lays cycloaliphatic 
dicaiboxjdic add residue ofthe saturated or unsaturated of 
carbon nunber 4 to 28 or aromatic dicarbojQdic add residue of 
carbonnunber 6 to 28. R2 and R3 di^lay group wWdi is 
shown with thealike or diflferent , carbon nun±>er 3 to 18 
cycloalkyl groip , carbon nunier 3 to 12 cycloalkeityl group , 
General Formula a. General Fomnlab, GoieralFomiilac or 
theGeneral Formula d. ] 

[0009] 

[Chenical Formda 1] 



(In Formula, R4 alkyl groqj of carbon nunbo: 1 to 12 strai^ 
diain or braiiched chain or alkenjd group ofthecarbonnunber 
2 to 12 strai^ or branched, di^lays cajbonnunber 6 to 10 
cyanoalk)4 group or phen^ group. ] 

[0010] 

[Chenic^ FcHnida 2] 



(In Fomi]la,asfor R5R4inGei^Fomiilaaanditissynony 
mous. ] 
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[0013] 

R9-CONH-R8-NHCO-R1C (2) 

[iC*. R8|*-»* (1) (::fclt^Rii:, R9li-«5a 
(1) (zfeMtSRZi. RiO|i-«a (1) fcfcltSR3 

N, N' -•:;v^n/s+v;u-2. 6-± 
:7'Jr U>v*;U/tC^^7 5 h\ N. N' -vv<7D^:t 
i/;i/Tb74';U7 5 K, N, N' -v7i-;i/^+-y-> 

-:7x-L/>v7S>. N. N' -i>^yV-()l-^. 

[00 14] *%P^^Cfct^T. jSB^aii^S^yOIE'&SriTK 

•;:/peu>i ooSSfflii^LTO. ooi-safi 

ffl. *f*L<ttO. OOS-lMSW-^J&So 0. 00 
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[0011] 

[Chemical Fonnda 3] 

(InFoimda, R6displa>salk>ia]e group ofcaibcmnuntol to 
4 strai^ or branched ] 

[0012] 

[Qienical Fonii3la4] 



(In Forniila,asfar R7Rfi in General Fonnda c and it issynony 
mous. ] 

[0013] 

R9.CONH.R8-NHCO-R10 (2) 

(In Forniila,asfor RsasforRl and R9intheGeneralFonmla 
( 1) as for R2 and Rlo in General FcMmda ( 1) R3 in theGeneral 
Formula (1) it is synonymous respectively. ] 

Concretely, NJST-di cyclohe^Qd - 2,6 - re9>hthalene dicarbojy 
anide , N,N-<ii cyclohe?^ terephthalanide , N^NKii pheiQd 
hexane di anide , N,N'-di cyclohexane carboigd -p - 
phenydenedianine andN,N-di baizoyl - 1,4-di amino 
cyclohexane etc are listed, are sold as these crystal 
nucleating agent,asNJStar (tradename) fiom New Japan 
Chenical Co. Ltd (DB 69-057-6236). 

[0014] Regprding to this invention, conpounded amount of 
crystal nucleating agait is 0.001 to 5 parts by wei^ and the 
preferably 0.005 to 1 part by wei^ vis-a-vis polypropylene 
100 parts by weight, liider 0.00 1 part by wei^, crystal is 
difficult to formin unstretched fiber, on onehand, exceeding 5 
parts by wei^, containing^ st5)eriority of eflFect is 
iK)trecognized, causes yam break etc conversely at time of 
yam-spinning. It is possible to conbine this said nucleating 
agqit, at time of polypropyleiK conposition prqaration and, 
theto master batch converting, polypw^ene conposition 
and dry blend it is possible to do. 

[0015] 3. other additive 

Modifia for polyolefin of as needed prior public kno^^dedge can 
be jointly used inthe ultrafine polyprq))4ene fiber of this 
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iiiMention according to use objective. Itisa forexanple 
antioxidant , a ultraviolet absorber , a photostabiliza , a 
antistatic agsnt , a surfactant , a neutralizing agent , a 
diq)ersant , a epoxy stabilizer , a plasticizH" , a lubricant , a 
antibiotic, a fireretardant,a filler, a blowing agpnt, a 
foaniig aid ,a crosslinld^g agent , a crosslinking auxiliary 
agent andai pigment etc. As antioxidant, you can list phenol 
type antioxidant, phosphorus type antioxidant, sulfiirtype 
antioxidant and the anine type antioxidant andvitaninetc. 
metal so^ , hydrotalcite (DANA 16b.6.2.1) and lithium 
aluninumconpound hydroxide salt , you can list the silicate , 
metal oxide aiid metal hydroxide etc as neutralizii^ agent 
vAich conbines the dispersant. 

[0016] Manufacturing method of 4. ultrafine polypropjdene fib 
er 

(1) Production of polyprq)>dene unstretched fiber 

Formation of polypropyler^ undrawn fiber ^nerally is done by 
melt extrusion molding . By for exanple polyprop>4ene 
undrawn polypropylene yam is acquired melt ginning doing 
throu^ spinneret, stretching property of unstretched fiber 
wliich is acquired with melt extrusion molding making use oflhe 

aystal nucleating agent containing polyprop>4ene 
composition of this invention, this way in order to improve, to 

crystalconvertingfi-omcrystal systanof pol>prop>4ene 
unstretched fiber has necessity. His is because crystal of 
polyprop>dene it is a crystal systemwhich is easy todetOTorate 
with external force . Thorefore, as for crystal systemof 
polyprop)4aie unstretched fiber it is desirable for crystal 
contenttobe 15%orhig)ier and prefa:ably30%orhi^. 
When crystal content of crystal systemof polyprop)daie 
unstretched fiba: is under 15 %, crystalit cannot utilize 
feature vAidi is ea^ to deteriorate with theextemal force 
cannot see improvement of draw ratio for most part, isnot 
desirable. 

[0017] Gradual cooling fib^ wiiich yam-spinning is dor^ it is ne 
cessary at thetime of melt spinning under existing of aystal 
nucleating agent as method wliichpromotes crystal 
convCTsion of crystal of polypropylere unstretched fiber, to do. 
Regarding to this invention, gradial cooling at time of melt 
spinning, it neansthe &ct that atnx)^heric tenperature wbich 
100 to 150 cmleaves fi-om ^inneret iskeptin30 ^^C or 
hitler. When fiber wWch yani-spinning is done, quench is 
made under theSO^'C, this said crystal nucleating agent as 
action of opposite reaches point where itworks as nucleatiig 
agent of crystal, crystal stops beir^g formed in the 
unstretched fiber. As a result, improvement of draw ratio stops 
beii^seenwithstretchii^processaiier. In addition, &ct that 
etc fiirthermore heatir^ and tenperature maintenance it doe^ 
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[002 1 ] 



^)inner^ diiecdy belowas technique of fomHtion promDtiQQ of 

crystal of pol>prop>dene unstretdied fiber, oriiiaeases 
cooliiig air teaperature is effective n£thod 

[0018] (2) Drawing operatim 

extremely thin fiber is produced lydra\wpg polypropylene unst 
retched fiber uhich is acquired atdescription above. To do with 
niiltistage of single stage or 2 stages or more it is possible the 
drawing operaticHL Asfor dravviiigtenperature,n£lting point 
or lower of crystal of polypropylene is desirable, inrange of 
70 to 140 °C, does oven, hotplate and fir infi:aied 
irradiation etc as theheat source. Inaddition, drawratiocan 
acquire ultrafine polypropjdene fiber under 0.5 denier which 
ismade objective by naking 8 to 1 6-fold and preferably8to 
IStimes. 

[0019] (3) IhemBl processing 

Utrafine polypropylene fiber which it acquires in this way, adni 
nisters accor^^gtoneed and the heat treatnent. Inside range 
of 80 to 170 °C and preferably 100 to 165 °Q 0.5 to 3 0 
nin and preferably 1 to 20 nin itdoes this heat treatment 
generally, thmal contraction of ultrafine polyprop)iene fiber 
can be controled with this heat treatnosnt . 

[0020] 5. ultrafine polyprop>dene fiber and its ncmwoven fiibric 

Because ultrafine polyprop>dene fiber of this invention is produ 
cedwithabove-itEntioneAnethodiiBJdngiiseofab^ 
mentioned polyprop>dene conposition, fineness of 
polypropjdene fiberbecomes extremely thin fiber under 0.5 
denier, using polyprop>4ene extremely thin fiber which is 
acquired, it forms polyprop>iene iwnwoven febric withthe wet 
process, sintering method, needle pundi method, carding 
nethod, crosslayer method , random web method andthe air 
foming method etc. Furthernxjre, according to plication 
hot-melt adhesion foming nonwoven fabric withthe hot roll, 
etc battery separator or filter it can form Because nonwoven 
febric fi-ompolyprop>dene extremely thin fiber whidi is 
acquiredwith this invention hasthe fineness under 0.5 denier^ 
with battery separator afplication liquid retention capacity 
inproves, with the filter plication dust collection Bod 
filtration c^>acity inprove. As for nonwoven febric firom 
polypropylene fiber wiiich exceeds 0.5 denier, with the battery 
sq)aratorq)plication with decrease and filter j^lication of 
liquid retention cq>acity decrease or other problemofthe diBt 
collection and filtration capacity occurs and is nc^ desirable. 

[0021] 

[Woridng Exanple(s)] Below, this invention is explained in det 
ail with WorkingEx^le. test metbodin World^g Example 
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(1) MFR:JrS K 7 2 1 01^* y?5S2. 1 
6 kg, 2 3 0*t(ZTS«]SLfco 

(2) »*S»*: GPC{ZXmmLho 

(3) iSa^a^^^: 7K»;:^PeU>*3i#*^t»tt(^* 

XSIslfiTg««ffll^ aj*45k vX250mA. SJS 
tgg 2^:5'-30deg, SSSS 4 d e g y^0$k 

fc [A. Turner Jonesfi^Macromo 
I . Ch em. .7 5. 1 34 (1 9 6 4) o 



K = H (iS) / [H (jS) +H (a1) +H (a2) + 
H (a3) ] X 1 00 (%) o 

tztiL. H (iS) : /Sb^ (3 0 0) ffiOEItfr^g 



H (Of 1) : (1 1 0) S<0iaiff5slS 
H (a2) : aSk (040) aaXsllfT^S 
H (a 3) : (1 3 0) MiDiaSr^S 
(4) fi;S;g#f§$(OPffi: S#xsi=fei'T. 2 0:$^ 

[0 0 2 2] 3gtlE011 

MFR*<3 0g/1 0». (Mw/Mn) 
40>t-^7]^^)ZfQtf\y> (HPP) l OOS^eSlC. K 
1bllS±»Jt LT I r. 1 01 oat; I r. 1 6 8 (5^/< 

v'^;A::^T7U-h$0. OSSSSf, RtKiS h^hj&SSiJ 
I5iyx;^4r- (ilrB*S1b (*l^) S) SO. 0 5SS 



[0023] t#btlfc?Ky 

m0x3O?t) Sffll^T. 
Ili*;ag2 5 0°C 

1 00 cmJKtlfc 
o ) 4 0*'CT*}giilR)j*L, 



(y>fX: 0. 3m 
ttffiSO. 2 2g/<^/?^. 
gSOOm/^J^. 

;ag (JUT/i^iPjagti^^ 

i8 all <D SiJ^li9 0%r-3Dofc 
K3 0m/«'. 



is as follows. 

(1) MFR: It masured with load 2.16 kg and 230 °C duetoJIS 
K7210. 

(2) Molecular wei^ distributioii : It measured with CjPC . 

(3) crystal content : Output 45 kV X 250 nA , it measured 
with condition of measurement range 2 :5to30deg andthe 
scan rate 4 deg per ninule polyprqiylene unstrrtched fiber 
those wiuch cutting are nade powder mEddng use of^ 
Science Co. make wide angle x-ray diffraction equipment, 
sought crystal crystal contoit Kfiomfomula below [A 
Turner Jones and others and Maaomolecular Chemistry and 
Physics (1022-1352, MCHPES) ,75,134(1964) referoK^e]. 

K=H( )/[H( )+H( 1) + H( 2)+H( 3)]X100(%). 



However, H( ) 
ect 



: Diffraction intensity of crystal (300) asp 



H( 1): Diffraction intensity of crystal (110) plane 

H( 2): Diffraction intensity of crystal (040) fece 

H( 3):Difl&actionintensityof crystal (130) a5)ect 

(4) Apprai sal : of maxiniim draw ratio In stretchipg process, it 
made drawratio of ipper limit wiiich yam break due tothe 2 0- 
ninute drawing does not occur. 

[0022] WorkingExaiiple 1 

MFR30^10min and n»lecularwd^ distribution (Mw/Ma) 
calcium stearate 0.05 parts by weight added 0.05 parts by wei^ , 
the and crystal nucleating agaitNJStar (New J^)an 
Chemical Co. Ltd (DB 69-057-6236) make) to 
honr)polyprop)dene (HPP) 100 parts by wei^ of 4, each 0.05 
parts by wei^,withtheL:.1010 andh:.168(aba-Geigy 
make) as neutralizing agent as andoxidartf, after 
blendingmakinguseof sipenrixer,withextrusionrnDlding 
machine of50nindiametermeh nixing didwithsCTew 
rotations of 230 °C and 75 rpm» acquired polypropjdene of 
the pellet 

[0023] Polypropylene pellet which it acquires extrusion amoun 
1 0.22 g^niriute / hole, melt ^innii^ was done withthe 
atnDspherictenperature (You call cooling temperature below . 
) 40 ^C which 100 cmleaves firom ginning temperature 250 
°C, windi^q)eed500nVminaiKl ^inneretmeddnguseof 
gear punp equipped nultifilament ginning machine ( die :0.3 
ran diameter X 30 hole), unstretched fiber ofepproximately 4 
denier was acquired Ratio of crystal which is included in 
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.*ffl$ffll^"C. ttttSO. 2 2 g/5J^/??. S&*Sg2 
aO'^C, ^»»l2g5 OOm/ij^. /^a;flg4 0*t1?j8 

-Kxe-K3 0m/i^. :7-r-KP-JU;flg9 0^. 

s^jatDt-^r-fflgi 3o*t, Kp-p-;uagii 
, 1 H&E#(crfflgo. 3 9¥^-;u0«lt^»fco 



[0025] SIE«3 

MFR;!j<2 0 0g/'1 05^. »^-M»*;&<3. SCDt^^ 

H*(D7KU3^peu>*^fcp ffbtifcTKyr^Ptf 
u>^U"v hS5IS£W 1 t^^O-^ ii^f-y ^ ^ y K$6 

0 0^, #W»2g5 0 0m/». .1^*Pfflg4 0*t-ejS 
i§lS)]*L. $?l4x--jUa)*®#*$t#fco 

-Kxe-K3 0m/^i^, •7-f-KP-;U;flg9 0'C, 

s#iSa)t-^'-sgi 3ot: Kp-p-;u;agi i 

, 1 3f&S#(CT«gO. 3 2T--jl.0«jSt«-«fc. 



[0 0 2 6] nm^A 

MFRA<1 0 0 g/1 O^J^. »^-S»*)&<3. 9, 

u>^M;&<0. 5aM%(0x^L/>-*:^Ptfu>*a^ 

(RPP) X5i vxX^'-^JD^^ 0. IS 

7KU'::^Ptfu>$t#fco 1#btitc7K'j:fpeu>^u»v 
r. idttlo. 2 2 g/^J^/?^. i!**Sgl 9 0*C. « 

IXffi2g5 0 0m/5^, /1^iP;ag4 0*^-e?6ittl6*L. 



unstretdied fiber was 90%. Next, heater tenperature 130 °C 
of feed speed 30 nynin, feed roll tenperature 90 °C and 
drawpoint» drawing wasdone imder conditioaof drawroU 
temperature 1 10 °C nnaxinimdrawradowith9tm£s» 
acquired fiber of fineness 047 demer with theS. S tinK drai^^ 

[0024] Workii?gExanple2 

MFRother than 100 g^lOmin and nclecularwei^distributio 
n use homopolypropjdene of the3.6, polyprop>4ene of pellet 
was acquired to Working Exanple 1 similar. polyprop>4ene 
pellet which is acquired extrusion amount 0.22 g^ninute / hole, 
spinning tenperature 220 "^C andthe winding taking velocity 
500 nVnin , nxlt spinning was done with cooling temperature 
40 T making useof nultifilanait ^nnnmg iracUne windi is 
similar to Working Exanple 1, unstretched fiba; of 
approxinHtely4daiier was acquired Ratio of crystal wdiich 
is included in unstretched fiber w^ 88%. Next,heater 
tenperature 130 of feed speed 30 n^min , feedroU 
tenperature 90 °C and draw point, drawing wasdone under 
condition of draw roUtaipOTturel lO°C. maximum draw 
ratio with 1 2 tin^s, aoqdred fiber of fiiMess 039 demer with 
thel 1 times drawing. 

[0025] Working Example 3 

MFR other than 200 g^lO nin and molecular weight distributio 
n use homopolypropylene of the3.3, polypropjdene of pellet 
was acquired to Working Exanple ! similar. polypropyioK 
pellet which is acquired extrusion anmurit 0.22 g^ninute/ hole, 
spinniiigtenperature200°C andthe winding taking velocity 
500nymiii, melt spinning vvas done with cooling temperature 
40 °C making useof nxJtifilament ginning machine winch is 
similar to Working Exanple 1, unstretched fiber of 
^roxaiHtely4 denier was acquired Ratioof crystal ^iiidi 
isincludedin unstretched fiber was 87% Next,heater 
tenperature 130 °C of feed speed 30 n^min, feedroU 
temperature 90 and draw point, drawing wasdone under 
condition of draw roll tenperature 1 10 **C. maximum draw 
ratio with 1 4-fold, acquired fiber of finraess 0.32 denier with 
thel 3 times drawing. 

[0026] Working Exanple 4 

MFRlOOg^lOnin and molecular wei^distribution3.9 and e 
ttylene content other thandesignating hOStar addition quantity 
as 0.1 parts by wei^ making use of eth)4ene - prop>4ene 
copolymer (RPP) of theO.5 wei^ %, acquired polypropylene 
of pellet to similar to Working Exanple 1 . polyprop)dene 
pellet which is acquired extrusion amount 0.22 g^ninute / hole, 
spinningtenperaturel90X andthe winding taking velocity 
500 n^min , melt spinning was done with cooling tenperature 
40 ''C makii^ useof nultifilament ^nnnipg machine which is 
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[0 0 2 7] Illl6«il5 

MFRl&M OOg/1 0». iJ^*g!9^**<3. 8. 

U>*#f=o 1#e)*ifc?K';:^Pfcfu>^u*v h*S51£« 

0. 22g/»/?t. ffi.*jaSl90X. «»tt5Sg5 
0 0m/». Jfta;ag4 0X-eSBIHte*L. Ja4-rx- 

9J^i*5 0%T?fcofco «i^r*. :7H'-K;^e-K30 
m/», :7-<-KP-;i/aa9 0*t. s»^ot-^- 
fflgi 1 o"c. KP-p-;u;agi 1 o"C(Dft{*T"eS 
#*ffofcp «iSS#fSsgii9. 5fS-c, 9fSS#(^X 



[0 0 2 8]SJI«g6 

MFR)!)<1 0 0 g/1 »^-S»*A<3. 6.x5^ 

b 2 sa%a) X ^ b > - p fcf u $ 

2 2g/»/J^. I|i6*;ag1 9 0t. ^ia»l3g5 0P 
m/». ;1^a;fig4 0't-e5Sfflilli6*L. »4TX-j|.0 

l*3 5%-efcofco *t^-e. 7-f-K:^e-K3 0m/ 
7y-KP-;»/;flg9 O'C. S#^<Dt-*-?Sg 
1 1 o**c, KP-P--;u;Sgi 1 oXO^n-TX^mWi 

ffofco ftiSS#<g$l*9fST% 8. 5<SS#l3r«g 
0. 4 7T--;K3[)««t«flfcp 



[0 0 2 9] ssi6«n 

imi'^x. etaiso. 2 2g/»/?5. s6Aag2 2o 



sinilar to Workiiig Exanple 1, unsfretched fiber of 
qDproxiimteIy4 denier was acquired Ratio of crystal whidi 
is included in this unstretched fiber was 65 %. Next, heater 
tenperature 120 °C of feed speed 30 nynin, feedroll 
temperature 90 ''C and draw point, drawing wasdone under 
condition of drawroll tenperature 1 10 °C naxinumdraw 
ratio with 1 0 times, acquired fiber of firmness 0.44 denier with 
the9.5tincsdrawii%. 

[0027] Working Exanple 5 

MFRlOOg^lOnin and molecular wei^ distribution 3.8 and ( 
thylene ccxitaat otter thandeagnating NlStar additicm quantity 
as 0.1 parts by weigjit making use of eth}dene - propylaie 
copolymer of tiiel .5 wei^ %, acquired polyprop>iene of 
pellet to similar to Wra-king Exanple 1. polypropjdene 
pellet which is acquired extrusion anxamt 022 g^ninute / hole, 
spinning tenperature 190 °C andtte winding taking velocity 
SOOm^min, melt ginning was done with cooling tenperature 
40 °C making useof iniltifilament firming machine \viiich is 
sinilar to Working Exanple 1, unstretched fiber of 
approximately* denier was acquired. Ratio of o^stalx^di 
is included in this unstretched fiber was 50 %, Next, heater 
tenperature 1 10 ""C of feedq)eed30m^min, feedroll 
temperature 90*^0 and drawpoint, drawiiig wasdoneunder 
conditionof drawroll temperature 110 °C maxinimdraw 
ratio with 9. 5 times, acquired fiber of fiiraess 0.45 denier with 
tte 9 times drawing. 

[0028] Working Example 6 

MFRlOOg^lOmin and molecular wei^ distribution 3.6 and i 
thjiene OMitent other thandesignating NJStar addition quantity 
as 0. 1 parts by wei^ making use of eth^dene - propjdene 
copolymer of the2 wt%, acquired polyprop>dene of pellet to . 
similar to WMking Example 1. polypropjdene pellet whidi is 
acquired extrusion ani)unt 022 g^mmute/ hole, spinning 
tenperature 190 °C andtte winding taking velocity 500 
nynin , melt ginning was done with cooling tenperature 40 
°C making useof niiltifilamait q)inning madhine A\iiich is 
similar to Working Exanple 1, unstretched fiber of 
approximately4 denier was acquired Ratio of crystal vttch 
is included in this unstretched fiber was 35%. Next,heata: 
tenperature 1 10 ""C of feed^)eed30m^nin, feedroll 
tenperature 90*^ and drawpoint, drawing wasdoneunder 
condition of draw roll tenperature 1 10 °C. maxinumdraw 
ratio with 9 times, acquired fiber of fineness 0.47 denier with 
the8. 5 times drawing. 

[0029] Working Exanple 7 

Making use of pellet tomopolyprop>dene vrfiich is manufecture 
d with Working Exanqple 2, this tte extrusion amount 0.22 
^minute/bole, ginning temperature 220 ''C aid windipg 
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[003.0lH:fi«i 

peuvi OOSaSlC. »1bK±»Ji:Lri r. 10 
lOaUlr. 1 68 *#/?0. 0 

Lfeft, 5 0mm«<Dffa3fieje«f-r2 3 0*tJ, 75 r 

u:^peu>Sflfca 

[003 1] ^#btifc?Ku:^peb>^L/*:/ h^Sgli^a 

0. 2 2g/»/?5. *&*ag2 5 0*t:, #ffilX5iiS5 
0 0m/«^. Jfta)Sa4 0**CT*5SiaS&*L. «54x-- 

9J^rio%Tffcofco ^i^-e. p^'-Kxfcf-Ksom 
•:7-<-Kp-;i/;aS9 o°c. S#^(/)t-4f-;a 

g1 3 0^. KP-P--;USg1 1 0°C<DS{*^TT*®# 
5f^S#IZT«g0. 7 5.T--;K©att*r*tA^«€> 



[0032]lt««l2 

MFR*<1 OOg/1 0^}. »*a»*/l<3. 6(D7h^ 

7Ku:^Ptru>$fflt>fc)iini*. ib«ff!li t^lflwLT 
^i^v httcD;Ky ^peu>*^#fc» ^#btlfc7KU^P 
eu>-^b!y hSieJfiffli tHtttO-^ ;u^7-r 5^ >h 
il**«$ffli^T. etaifio. 2 2 g/^j^/T^:. $&*;ag 

2 2 0°C, ^»l»2g5 0 Om/iJ^. /^ai?ag4 0°C7? 

#**iz^^itSiSB^B<Diij^(io%-c&ofco ^i^-e. 

7-r-K;j^e-K3 0m/ij^, •:7-r-KP-;u;ag9 0 
S#^a)t-*-fflgi 3 0*t. KP-p-^i/Sg 
1 1 o^<D^il#TT*s#^^7ofc. fiifs#f$$i*6. 

5f&*T-L/)^£iiai^'r, 6f&S#l::xaig0. 7 t-- 
JKD«»*-<f L S C i: A<-e ft o o 



taking velocity 500 nynin , melt ^inmug was donewith 
cooling tenperature 30 T imkiiig use of nultifilanEnt 
spinning nnchine wiiich is similar to Working Exanple l,the 
unstretchedfiberofapproxinHtely4demerwEis acqiiire^ Ratio 
of crystal \^ch is included in this unstretched fiber was 30 
%. Next, heater tenperature 120 °C of feed speed 30 nymin , 
feed roll tenperature 90 °C and drawpoint, drawing wasdone 
underconditionof draw roll tenpierature 110 °C naxiniim 
draw ratio with 10 times, acquired fiber of fineness 0.44 denier 
with the9. 5 times drawiig . 

[0030] Cjonparative Exanple 1 

MFR30g^l0nin and molecular wei^ distribution in homopo 
lyprcpylene 100 parts by weight of4,afleAleMling including 0. 
OSpartsbywei^maldnguseof supemixer, with extrusion 
molding machine of 50 mtndiameter melt mixing did calcium 
stearate with screw rotations of 230 °C andthe75ipmeach0. 
05 parts bywei^,withlr.l010 andIr.l68(aba-Geigy 
moke) as neutralizing agent astbe antioxidant, acquired 
polypropylene of pellet. 

[0031] Polypropjdene pellet v*ich it acquires extruaonamDun 
1 0.22 g/ninute / hole, ginning tenpaature 250 °C and 
windingUddng velocity 500 m^nin , melt spinning was dc»ie 
with cooling tenperature 40 °C making use of 
themiltifilament spinning machine wliich is similar to Woridug 
Example 1 , unstretched fiber of ^jproximately 4 denierwas 
acquired Ratio of crystal wiiich is included in this 
unstretched fiber was 0%. Next, heater temperature 130 °C 
of feed speed 30 n^nin, feed roll temperature 90 °C and 
draw point, drawing wasdone under condition of draw roll 
tenperature 1 10 "^C maxinumdrawratio could arrive to only 
6-fold, with 5. 5 times drawing could aoquireto only fiber of 
fineness 0.75 denier. 

[0032] CcHiparative Example 2 

MFR other ttein 100 g^lOnin and molecular weight distributio 
n use homopolyprop>dene of the3.6, polypropylene of pellet 
was acquired to similar to Comparative Exanple 1. 
polyprc^ene pellet which is acquired extrusion amount 0.22 
g^rrinute/hole, spinning temperature 220 andthe winding 
taking velocity 500 mfmin , melt ^innipg was done with 
cooling tenperature 40 °C making useof nultifilament 
spinning machine \\liich is similar to Workii^ Exanple 1 , 
unstretched fiber ofapproximately4 denier was acquired Ratio 
of oystalv^ttch is uKluded in this unstretched fiber was 0%. 
Next, heater temperature 130 °C of feed speed 30 nVnin, 
feed roll tenperature 90 °C and drawpoint, drawing wasdone 
UTKterconditionof drawroU tenperature 110 °C maxinum 
draw ratio could arrive to only 6. 5 times, with 6-fold drawing 
could acquireto only fiber of fineness 0.7 denier. 
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IIJfi^2T*iHSL/i^U'y htt<D7H'J::^Pbfb>^. 3g 

tbSo. 2 2 g/»/?^. tt*;fig2 2 O'C. 
gSOOm/JJ^. ;tffl;fig2 0X-e^ffii|i)]*L. $54t 
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[0033] Conparative Exanple 3 

MFR other tton 200 g^lO nin and molecular wei^ distributio 
n use homopolypropjdene of the33, polypropylene of pellet 
was acquired to sinilar to Conparative Exanple 1. 
polyprop)dene pellet wliidi is acquired extrusion anDunt 022 
g/ninute/hole, ginning tenperature 200 °C andlhe winding 
taking velocity 500 m^nin , melt ginning was done with 
cooling tenperatute 40 makiig useof nidtifilament 
firming nBchine ^ch is sinilar to Working Exanple 1, 
unstretched fiber of^5proximately4 denier was acquired Ratio 
of crystal \^iuch is included in this unstretched fiber was 0%. 
Next, heater temperature 130 ''C of feedqpeed30nynin, 
feed roll temperature 90 °C and drawpoint, drawing wasdone 
under condition of draw roll tenperature 110 °C maxinum 
draw ratio could arrive to only 7 times, with 6. Stimssdrawiqg . 
could acquireto only fiber of fineness 0.6 denier. 



extrusion anx)unt 022 ^minute /hole, firming tenperature 2 
50 X and windingtakingvelodty5()0m^nin, melt ginning 
it didwith cooling tenperature 20 polypropylene of pellet 
\\hich is manufactured with theWorking Exanple l.mokinguse 
ofnidtifilament^indi^rnachine which is sinilar to Workii^ 
Example 1, acquiredthe unstretched fiber of £?)proximately 4 
denier. Ratio of crystal which is included in this unstretched 
fiber was 9.6 %. Next, heater temperature 130 °C of feed 
q)eed30nymin, feed roll temperature 90 °C and drawpoint, 
drawing wasdone under condition of draw roll tenperature 110 

moxinumdraw ratio could arrive to only 6. 5 times, with 
6-fold drawii^ could acquireto only fiber of fineness 0.69 denier. 

[0035] Conparative Example 5 

extrusion amount 022 g^ninute / hole, ginning toiperature 2 
20**C and windingtakingvelocity500nymm, melt spinning 
it didwith cooluig tenperature 20 *^ polyprqpjdene of pellet 
which is manufactured with tiieWorking Exanple 2, making use 
ofnijltifilament ginning nBchiiie\\hich is similar to Workup 
Exanple 1, acquiredthe unstretched fiber of approximately 4 
denier. Ratio of crystal which is included in this unstretched 
fiberwas8.4%. Next,heatatraperature 130°C of feed 
qjeedSOnynin, feed roll temperature 90 °C and drawpoint, 
drawing wasdone under condition of drawroU tenperature 110 

maxinumdraw ratio could arrive to only 7. 5 timeSi with 
7timesdrawipg could acquireto ody fiber of fineness 0.57 
denier. 

[0036] Conparative Exanple 6 

extrusion aniDunt 0.22 e^riiiiute/ hole, ginning temperature 2 
OO'^C and vvdiiding taking velodty 500 m^nin, melt ^inm^g 
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it didwith cooling temperature 20 polypropylene of pellet 
vAich is nBnufactured with theWorking Exanple 3, nBking use 
of nultifilanient spinruiig iiBchiiie viiich is siiiilar to Workiiig 
Example l,acquiredtheurBtr€tchedfiteofapproxiinalely4 
denier. Ratio of crystal vAach is included in this unstretched 
fiber was 9.3 %. Next, heater temperature 130 of feed 
speedSOnVnin, feed roll temperature 90 ®C and drawpoint, 
drawing wasdone under condition of draw roll tenperature 110 
°C maximimdrawratio could arrive to only 7. 8 times^ with 
7. 2 times drawing could acquireto only fiber of fineness 0.55 
denier. 

[0037] Comparative Example 7 

extrusion anx>unt 0.22 g^minute/ hole, ginning tenqperature 1 
90°C and windingtakingvelodtySOOna'nan, melt ginning 
it didwith cooling temperature 20 ^'C polypropylene of pellet 
which is manufactured with theWorking Example 5, making use 
of nultifilanent ^innii^ machine which is similar to Working 
Exanple 1, acquiredthe unstretched fiber of qjproximately 4 
d^er. Ratio of crystal which is included in this unstretchsd 
fiber was 0%, the entirety was ^> jp8 mosquito crystal 
system Next, heater tOTperature 1 10 °C of feedq)eed50 
ra^min, feed roll temperature 90 ®C and draw point, drawing 
wasdone under conditicKi of drawroll tenperature 1 10 
maximim draw ratio could arrive to only 6-fold, with 5. 5 times 
drawing could acquireto only fiber of fineness 0.75 denier, 

[0038] Collecting result of Working Exanple andConparative 
Exanple, it shows in Table 1. 
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[Efifects of the Invention] Ultrafine polyprop)dene fiber of this 
invention nclt spinnii^ designating conqposition \^di adds the 

crystal nucleating agent to ^)ecific pol>prop)4ene as under 
gradual cooling, altitude drawing theunstietched fiber where 
crystal content which is acquired is hi^ is polypropylene fiber 
vMch isacquired, fineness is ultrafiiK under 0.5 denier. 
Iherefore, as for nonwoven fiibric wWch uses ultrafine 
polyprop>4ene fiber vAicti is acquiredwith this invention, with 
battoy sq)arator application liquid retention c^)acity inproves, 
with filter plication thedustcollectian and filtration 
capacity inprove. 
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